This paper uses a randomized controlled trial to study the effects of access to agent banking. Individuals were encouraged to open an account and transact at either an agent or at a branch. We find that individuals directed to an agent increase the overall number of deposits and withdrawals compared to individuals directed to the branch. Since the number of transactions at the branch are the same for both groups, this increase in the number of transactions come from more visits to the agent. Our results suggest that agents reduce transaction costs and can thus play a role in deepening financial inclusion. *
Introduction
Does agent banking hold the promise of bringing large numbers of poor, unbanked individuals and households into the formal financial system? Agents are trusted local retailers that double as lower-cost alternatives to bank branches and enable customers to more conveniently make deposits, withdrawals, money transfers, and payments on loans (Lyman et al., 2006; Siedek, 2008; Mas and Kumar, 2008; Flaming et al., 2011) . In Senegal and the world over, agents are small shops, supermarkets, petrol stations or agents of other existing money transfer service providers. Because of the convenience associated with their closer proximity (both physical and social) to typically underserved market segments, agents likely find it easier to reach poorer customers living further from formal bank branches, and thus could expand financial inclusion more cost-effectively than traditional banking and microfinance approaches.
Our goal is to estimate the effects of access to agent banking on account opening and usage of the account. Since the decision to bank with an agent is typically endogenous, we use a randomized control trial (RCT) to identify the causal effects of agent banking in urban and peri-urban areas in Senegal. A randomly selected group of individuals were given information about a transactional account offered by our partner microfinance institution. Using a 2x2 encouragement design, half of the individuals that received the information were in addition While much of the literature has focused on how physical proximity to agents can promote usage of bank accounts (see, e.g., Brune et al. 2014) , the selected study areas are close to and equidistant from agents and the branch alike. This way we provide a more direct test of whether the business approach used by agents and their social proximity to unbanked populations better promotes take-up and usage of accounts than offering the same services through the branch.
The account offered, known as 'Sukaliku' account, had a number of features designed to appeal to the poor: no opening or account maintenance fees, no minimum balance, and no limit to the number of deposits and withdrawals to and from the account (though there is a 500 CFA minimum amount for deposits and withdrawals). Importantly, there were no fees on deposits or withdrawals. 1 In other contexts, transaction fees, especially those associated with withdrawals, have impeded usage of savings accounts (Dupas et al., 2016; Banerjee and Duflo, 2011) . Account balances also earn interest at a rate of 4% per year.
We find that providing account information and financial incentives to open it increased the probability of opening the account by 14.3 percent and 20.4 percent, respectively. This is similar to findings from other experimental settings (see, e.g., Cole et al. 2011) . While take-up of the account was not influenced by whether individuals were directed to either an agent or a branch to open the account, individuals that were directed to an agent made more deposits and withdrawals during the 12 months after the opening of the account. In particular, they visited the branch as often as those directed to the branch, making transactions of roughly 64,000 CFA (USD 106.24 at the time of the study), but visited the agent 1.7 times more per year, making smaller transactions (USD 23.50 on average).
Our work is related to two emerging strands of research. The first focuses on how poor households use agents to send and receive money within social networks to improve their 1 Account opening and minimum balance fees were also waived in Dupas and Robinson (2013) , Dupas et al. (2016) , Schaner (2015) , and Prina (2015) . Only Prina (2015) also waived withdrawal fees. financial management. Jack and Suri (2014) have shown that mobile telephony has reduced the costs of such within-network transfers in Kenya and find that proximity to 'mobile money' agents has helped households to smooth consumption in the face of economic shocks. 2, 3 Having an agent of a banking institution in close proximity could also reduce the transaction costs associated with sending and receiving money, and it may make additional types of financial transactions feasible. Our work is therefore related to a second strand of experimental literature on take-up and usage of bank accounts. One part of that literature shows how commitment devices enable poor households to accumulate savings to varying extents in different contexts (Ashraf, Karlan, and Yin, 2006; . 4 However, our work is more closely related to the literature that introduces ordinary savings accounts to poor households (Cole, Sampson, and Zia, 2011; Robinson, 2013, 2016; Schaner, 2015; and Prina, 2015) .
A priori, it is difficult to know whether commitment or ordinary savings accounts would be better vehicles for accumulating savings. Greater flexibility to withdraw savings from ordinary accounts in times of need is likely to be more attractive to poor households than the more rigid terms of commitment accounts, but that very flexibility might make it harder for them to accumulate savings. And indeed, the variation in account take-up and usage is wide across experiments that introduce ordinary accounts, from 84% take-up and 80% usage in 2 Similarly, Yang and Choi (2007) find that shocks to the incomes of Philippine households are associated with significant increases in the international remittances that they receive, an indication that those remittances could be used to smooth consumption. 3 Jack and Suri (2013) also find that the purposes of remittances differ between users and non-users of M-PESA. Users are more likely to receive remittances for credit or in response to an emergency, while the fraction of total M-PESA transactions for regular support declines. The patterns suggest that M-PESA enables households to more easily draw on their social networks for support in trying circumstances. Relatedly, Blumenstock, Eagle, and Fafchamps (2015) show that Rwandan households affected by earthquake received increased amounts of cellular "airtime" (a simple precursor to mobile money) from members of their social network, especially those with whom they had already established reciprocal relationships. 4 In their experiments, Brune et al. (2014) and Kast and Pomeranz (2014) compare outcomes for commitment and ordinary savings accounts.
Nepal (Prina, 2015) to about 10% take-up and 8% usage in Indonesia (Cole, Sampson, and Zia, 2011).5 One salient factor that could spur high take-up and usage of ordinary accounts is the lack of reliable savings alternatives. Prina (2015) speculates that this could be contributing to the high rates she finds among female household heads living in Nepalese slums. In addition, Karlan, Ratan, and Zinman (2014) point to lowered transactions costs and greater trust in banking institutions as crucial for increasing the usage of formal savings products among the poor. And again, the features of the savings product itself (withdrawal fees, minimum balances, account opening fees) will no doubt affect take-up and usage.
To put our experiment in the context of the literature, we note that the areas around Dakar and Thies that we study contain many poor households, but they are likely not as poor as the households in other experimental settings such as Nepal. Moreover, a substantial share of our subjects had an account with another financial institution prior to our experiment. These factors could lead to lower expected take-up rates for our study. At the same time, trust in financial institutions and lowered transaction costs are factors that should work to increase take-up and usage in our setting. Our partner institution (MicroCred) is well-established in Senegal, and the lack of fees for opening and using the account should be attractive to poor households.
Because it examines the effects of proximity to banking outlets (branches and agents), our work is also related to the non-experimental literature showing how expansion of bank branch networks is associated with increased account usage among the poor, resulting in increases in their incomes and reduced poverty levels (Bruhn and Love, 2014; Allen et al. 2013; Burgess and Pande, 2005) . What distinguishes our work from both the experimental and nonexperimental literature is that we provide a direct test of how agents affect the take-up and 5 Usage rates are based making a minimum number of transactions within a specified time period after opening an account. For example, active account users in Prina (2015) are those that made two or more deposits within a year of opening an account. usage of ordinary savings accounts relative to bank branch staff. To our knowledge, this is the first such test in the literature.
The rest of the paper is organized as follows. Section 2 describes the experimental design and data sources, Section 2.1 the sample characteristics, Section 2.2 the randomization validation, Section 3 the empirical framework, Section 4 results and Section 5 concludes.
Experimental Design and Data
The experiment was a collaborative effort among MicroCred, MasterCard Foundation, the World Bank and the International Finance Corporation (IFC). MicroCred (MC) is a microfinance institution that offers microcredit as well as savings products. After entering the Senegalese market in 2007, MC quickly became one of the largest four microfinance institutions in Senegal. Having focused on lending to micro, small and medium entrepreneurs in the past, MC recently shifted focus to cater to low income individuals, illiterate, women, young and rural people. The institution's agent network was launched in 2014 and is growing rapidly to support this vision. More than 500 agents currently complement a network of 37 branches serving clients all over Senegal in all large and a number of smaller cities as well as increasingly also in rural areas.
Despite the arrival of MC, Senegal remains below the average for Sub Sahara Africa in terms of financial inclusion. According to the Global Findex Database (Demirguc-Kunt et al 2014) only 11.9% of the adult Senegalese population have a bank account and only 6.6% of adults report saving at a financial institution. 6 Saving informally using savings clubs or nonrelatives is more common and done by 29%.
According to a census we conducted in the study areas, 46 percent of households report having a savings account and 87 report saving informally. These numbers are higher than the Senegal-wide averages from Findex because they mostly come from urban areas with higher proximity to financial institutions.
The timeline of the experiment is presented in Figure 1 . Our study sample consists of 2200 individuals from nine different survey areas located in the suburbs of the capital Dakar (6 areas), in the suburbs of Thies, the third most populous city (2 areas), and in a village outside of Thies (1 rural area).
These areas were chosen because MC was planning the roll out its agent network there.
Once the agent was identified by MC, we identified suitable areas that were equidistant to MC branches and agents. Figure 2 shows as an example the two survey areas in Thies. Each survey area is located between a MC branch and a MC agent and are typically 1-1.5 square kilometers.
After study areas were chosen, a census with basic socio-demographic and financial characteristics was implemented to draw the sample of study participants. Every household in the study areas was visited, and a member from each household was selected at random using a Kish grid. Existing MC clients were excluded from the survey but they could be clients of other financial institutions. In total, 8,002 individuals were interviewed. Data from the census was used to identify respondents with a high propensity to open a savings account. The 2,500 individuals with the highest probability were selected and randomly allocated using a 2x2 design into a control and four different equally sized treatment groups that varied depending on whether individuals received monetary incentives to open a savings account and where they were sent to open the account. 7 Each of the 5 experimental groups had 500 individuals.
During a household visit, the baseline data was collected and then treatment groups were offered of a savings account. All four treatment groups received information about savings account features. The monetary incentive was only received if the savings account was opened before a certain deadline and was transferred as balance to the newly opened account.
Individuals were encouraged to visit an agent or the branch to open a Sukaliku account at an agreed day and time. Since at the time of the study agents did not have the authority to open accounts on behalf of MC, a MC representative was present with the agent during the account opening days. His or her role was to collect the paperwork needed to open the account, while any information about the account and questions that the client might have asked were answered by the agent. The different treatment conditions are summarized in Table 1 .
During the visit, baseline data were collected using tablets about respondents' demographics, household characteristics, financial assets, respondents' credit and saving behavior, their use of money transfer services and bill payment methods, as well as their awareness and use of mobile money services. A total of 2201 respondents were interviewed, 374 control group respondents and 1827 respondents from different treatment groups.
After a baseline survey was completed, respondents received different incentives to open a savings account. Out of 541 participant that opened an account during the 12 months following the visit, 294 respondents were further interviewed for the account opening survey.
A subset of participants that actually opened an account were further soon after interviewed (up to two days after account opening). The purpose of this account opening survey was to compare their experience during account opening at branches and agents.
The endline survey was conducted in March 2016, one year after the baseline, with the same respondents. The overall attrition rate was 15 percent and it is almost identical and not statistically significant across experimental arms. This suggests that attrition bias is not a concern when examining the impact on outcomes measured in the follow-up survey.
During the 12 months after the household survey and the experiment during which respondents received incentives to open a savings account, MicroCred kept track of which respondents opened an account and the location and size of their transactions. The administrative data of savings account transactions allow us to not only analyze and compare account opening across treatment groups but also to measure account activity, in particular the type of transaction (deposit or withdrawal) and the channel (branch or agent). Almost no client in our sample used the account to transfer money. Since the sampling strategy using in the census is the same as that using to collect the Findex data, they are comparable. Recall that study participants were selected because they had a high propensity to open a savings account. As it turns out, our model had little predictive power in explaining actual take-up of the account. No matter, the baseline sample and the census are different. In Panel B, 53% of respondents are female, less than in the census sample.
Sample Characteristics

Census and baseline data
Forty one percent of baseline respondents are heads of households since they usually manage the household finances. The proportion of household heads in the baseline is similar to that in the census. The average as well as median proportion of self-employed respondents, respondents with a credit as well as respondents in whose families at least one person has a savings account are higher in the baseline sample than in the census sample. The same holds for respondents' average and median age and individual monthly income.
Baseline respondents are on average about 37.9 years old, obtained 6.7 years of schooling and have an average monthly income of about 100,000 FCFA (equivalent to 173 USD). The average monthly income of all census respondents is comparatively lower with 67,000 FCFA (equivalent to 116 USD). Literacy among baseline respondents is 64%, almost ten percentage points higher than in the census. Further, 80% of baseline respondents report being selfemployed, while this proportion is only 32% in the census. The use of financial services is again higher among baseline respondents with 58% having a credit and 98% reporting to save informally. Only 34% of census respondents have a credit and 87% report to save informally.
Thus, the baseline sample is on average richer, more educated, and slightly older as well as composed of more active users of financial services than the census. Table 4 reports summary statistics for account opening and usage from MicroCred administrative data. These data include every transaction that respondents made since account opening in 2015 until February 2016 and specifies the type (deposit, withdrawal or transfer), amount and location (at an agent or a branch) of each transaction.
Transaction data
About 24.2% of study participants opened a savings account with MicroCred and 34.2% of those used it actively, that is, they made at least one transaction with their account since account opening. The experimental treatment conditions were successful in inducing account opening as the take-up rate varies across treatment and control groups. Only 11.8% of control group respondents opened an account with MicroCred while take-up rate among respondents in the different treatment groups vary from between 21.5% for respondents that received information about the account and were sent to open an account at a branch and 29% for respondents that received information, as well as monetary incentives to open an account and that were sent to open an account at an agent.
In terms of actual usage of accounts, Table 4 reports statistics for the full sample of accounts opened, including inactive accounts and for the subsample of accounts that were active. Since the total number of withdrawals and deposits are similar, these accounts appear to be used to as a transactional account to manage their cash needs, rather than an investment account where savings are kept for a rainy day. The number of transactions made on accounts is with 1.7 deposits (5.0 for the active sample) and 1.5 withdrawals (4.4 for the active sample) relatively low. However, the low average numbers of total deposits and total withdrawals hide the fact that the number of transactions per account varies widely from respondent to respondent. Some respondents made up to 48 deposits and up to 37 withdrawals since account opening.
The average accumulated amount of deposits is 307,000 FCFA (equivalent to 532 USD) per client. The average accumulated amount of withdrawals is 259,000 FCFA (equivalent to 449 USD). These results suggest again the transactional nature of the account. The average balance of active savings accounts one year after the experiment is 52,000 CFA (equivalent to 90 USD). The average balance of savings accounts across individuals that opened an account is 18,000 FCFA (equivalent to 31 USD), comparatively lower given the high proportion of inactive accounts.
In terms of location, more than one third of transactions at done with agents and these transaction tend to involve lower amounts. Table 3 presents the randomization check with the sample of 2200 respondents that took part in the baseline survey. Columns 2 -6 report the mean for each of the experimental group while Column 7 reports the p-value of a T-test that all treatment dummies are jointly zero in a regression where each variable is the dependent variable. We do not observe systematic differences between treatment and control groups with respect to demographic characteristics, education level, monthly income or the proportion of respondents that have an outstanding credit. Similarly, there are no significant differences in the distance to the closest MicroCred agent and branch. We find significant differences between the different treatment and control groups at the ten percent level for the proportion of self-employed and for the proportion of respondents with at least one existing savings account in the family. The proportion of respondents that report to save informally is also significantly different across treatment and control groups at the one percent level.
Randomization Check
An F-test of the null hypothesis that the average of all these variables is the same for any treatment and control groups cannot be rejected (with p-values higher than 0.111). 8
Empirical Framework
In order to estimate the effect of different incentives on savings account opening and usage, we estimate the following equation:
Y stands for account opening, account activity and different measures of account usage.
These variables are drawn from the transaction data of respondents that opened a savings account. The data includes every transaction that respondents made since account opening and specifies the type (deposit, withdrawal or transfer), amount and location (at agent or branch) of each transaction. 8 If we consider instead the sample of 2500 individuals assigned to the be interviewed, the lowest p-value that would be reported in Column 7 would be 0.185. Similarly, the p-value of an F-test of the null hypothesis that the average of all the variables is the same for any treatment and control groups cannot be rejected (p-value is 0.23).
We analyze the following twelve different outcome variables: (1) account opening, (2) activity 9 , (3) the total number of deposits since account opening, (4) the number of deposits done at a branch, (5) the number of deposits done at an agent, (6) the total number of withdrawals since account opening, (7) the number of withdrawals done at a branch, (8) the number of withdrawals done at an agent, (9) the share of transactions done with agents, (10) the sum of deposits, (11) the sum of withdrawals as well as (12) Distance to branch and distance to agent indicate an individual respondent's distance to the next MC branch or agent in kilometers. Since the randomization did not stratify by any variable, there are no additional regressors, apart from the treatment dummies and distance measures.
Results
Panel A of Table 5 presents the intent-to-treat effects. In Column 1 the dependent variable is whether an account was opened and includes all respondents, while in Columns 2-12 the sample is restricted to individuals that opened an account. Panel B presents results for the sample of clients who at least transacted once and includes regressions for a subset of outcome variables. 9 A client is defined active if he/she made at least one transaction since account opening.
We find that individuals directed to an agent increase the overall number of deposits and withdrawals compared to individuals directed to the branch. Since the number of transactions at the branch are the same for both groups, this increase in the number of transactions come from more visits to the agent.
Conclusion
This paper studies the effects of access to agent banking. We find that individuals directed to an agent increase the overall number of deposits and withdrawals compared to individuals directed to the branch. Since the number of transactions at the branch are the same for both groups, this increase in the number of transactions come from more visits to the agent. Our results suggest that agents reduce transaction costs and can thus play a role in deepening financial inclusion. Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
